Suicide has become a leading cause of mortality and morbidity for adolescents in Hong Kong. This study investigated the factors associated with suicidal ideation and attempt among the secondary school students in Hong Kong by studying a representative sample of 3383 students with a self-administered questionnaire and analysed by multiple logistic regressions analysis. Youth risk behaviours, such as heavy smoking, episodic heavy alcohol drinking, early sexual experience, and feeling hopeless, were found to be associated with both suicidal thoughts and attempts, with 'misuse of drugs' as discriminating factor that solely related to attempt and 'involvement in physical fight' solely related to suicidal thoughts. Addition of suicidal ideation is a significant explanatory variable of suicidal attempt over and above health risk behaviours. Stratified analysis of upper and lower secondary students would give better understanding of significance of various risk factor for different age groups. The disturbing prevalence of suicidal behaviour and its coexistence with other high-risk behaviour in secondary school students have implications for teachers, youth workers and public health practitioners to develop and evaluate programmes for suicide prevention.
INTRODUCTION
Suicide has become the leading cause of death among young people in Hong Kong (Yip, 1997) and worldwide (Pelkonen and Marttunen, 2003) , and the rate of youth suicidal behaviours is rising with prevalence of making a suicidal plan increasing from 7.5% to 9.6% among secondary 1 to 3 (S1 to S3) students and 6.9 to 9.3% among S4 to S6 students in 1999 and 2003, respectively Lee et al., 2005) . Broad prevention strategies are needed in healthcare and social services to prevent suicide in young people (Pelkonen and Marttunen, 2003) .
The relationship of various health-threatening risk behaviours to suicidal behaviour and ideation is an important from both the preventive and clinical perspective . The CDC Youth Risk Behaviour Survey (YRBS) data for 3054 Massachusetts high school students found that lifetime suicide attempts were associated with physical fights in the past year, regular tobacco use, lack of seatbelt use, gun-carrying, substance use before last sexual activity and lifetime drug use (Woods et al., 1997) . Other published studies in the West during the 1990s and early 2000 also demonstrated association of suicidal behaviours (including suicide ideation, Health Promotion International, Vol. 24 No. 2 # The Author (2009) . Published by Oxford University Press. All rights reserved. doi:10.1093/heapro/dap011
For Permissions, please email: journals.permissions@oxfordjournals.org Advance Access published 21 March, 2009 suicide attempts and completed suicide) in adolescence with risk factors such as age, gender, personality, psychopathology, psychosocial disorders, substance abuse, sexual experience and lack of physical activity associated with suicidal behaviours (Beautrais et al., 1996; McLaughlin, et al., 1996; Gould et al., 1998; Lars, 2000; Gould and Kramer, 2001; Kelly et al., 2001; Brown and Blanton, 2002) . Suicidal ideation and non-fatal behaviours are relatively common among adolescents (Yip et al., 2004) .
The conceptual overlapping between suicidal ideation and suicidal attempts has been a contentious issue in suicide study. King (King, 1997) suggested conceptualizing suicidal behaviour (suicide ideation, suicide attempts and completed suicide) as distinct, but overlapping aspects of a continuum in term of severity. Common underlying risk factors are expected under this perspective. Some researchers have argued that the profiles of the ideators and attempters are quite distinctive, resulting in different risk factors being associated with suicidal ideation and suicidal attempts. Gould et al. (Gould et al., 1998) found that substance abuse was only associated with suicidal attempts but not ideation. The difference in aetiology between suicidal ideation, attempted suicide and completed suicide is probably one of degree instead of one or the other (King, 1997; Groholt et al., 2000) . Suicidal ideation would significantly predict future attempts (Gould, and Kramer 2001) .
There are very few studies on suicidality in non-Western population including Chinese. Previous studies found that Hong Kong youth had a different pattern of suicide, and the usual peak of adolescent suicide rate was not found in Hong Kong population, and the gender ratio concerned was found to be much lower than western counterparts (Yip, 1996 (Yip, , 1997 . Youth committed suicides in Hong Kong showed less depressive disturbances, less antisocial disturbance, less substance abuse disorder but more psychotic disturbance (Ho et al., 1998) . Students in Hong Kong have lower prevalence of risk behaviours such as smoking, early sexual activities, alcohol drinking, misuse of drugs and violence behaviours Lee et al., 2005) . Research findings in the West might not applicable to Chinese population.
Previous studies in Hong Kong have investigated the risk factors related to suicidal behaviours (Stewart et al., 1999; Hesketh et al., 2002; Yip et al., 2004; Stewart et al., 2005; Wong et al., 2005) . Despite the raising awareness of the issue and implementation of various resiliency programmes, youth suicide rate remains 7.2% in 2001 (Yip et al., 2004) . Studies by Yip et al. and Steward et al. only conducted on senior secondary students with smaller sample size. This study was conducted on over 3000 secondary school students territory-wide. Further investigation of the factors putting adolescents at risk would help frontline colleagues such as teachers and social workers to equip the adolescents the skills of coping. Although teachers and school health workers do not diagnose depression, they would still assist in recognizing those students at risk for early intervention (King, 2001) . Supportive school environment would also avoid development of those health risk behaviours.
This study tests the hypothesis that there is a positive association between suicidality of secondary school students and their health risk behaviours and self-reported feeling sad and hopeless, and the association varies between suicidal ideation/attempts and also by different level of education as adolescents move from concrete thinking in lower secondary to abstract thinking in senior secondary. Gender difference is also important to explore as Hong Kong is an 'open' western style of society within oriental culture setting.
METHOD
Since 1999, the Centre for Health Education and Health Promotion (CHEP) of the Chinese University of Hong Kong has conducted crosssectional YRBS based on CDC YRBS instrument (CDC, 1999) to monitor the trend of the prevalence of youth health risk behaviours (Lee et al., 2001; Lee and Tsang, 2004; Lee et al., 2005) , and studies revealing over 10% of students having suicidal ideas.
Measures
The instrument used is self-administered YRBS covering categories of health behaviours: tobacco use; alcohol use and other drug use; sexual behaviour; dietary behaviour and physical activity consisting nominal categories for each variable with yes or no response (Table 1 Suicidality among Chinese secondary students 157 describing the variables). The questionnaire also includes demographic data. Questions have been translated into Chinese with validation by back translation. Face validation was conducted by pilot testing on students from different schools and different age groups. It would be completed within one period. A 2-week test -retest reliability was done and only items having a kappa statistic 0.5 or higher were used.
Sampling
The study surveyed only Chinese speaking secondary school students in the territory in 2003. Allowing for an error of +3%, a sample size of 4000 was decided. Sampling of students was by the cluster sampling method. One class was selected by the systematic random method from each grade (Secondary 1-6) from each selected schools. Assuming a class size of 40 students, the calculated school sample size was 17. The first stage of sampling was to select individual schools from the four broad regions in the territory-the Hong Kong Island, Kowloon, New Territory East and New Territory West. Based on official school statistics provided by the Hong Kong Census and Statistics Department, the number of schools to be sampled in each of the four regions was determined according to the proportion of the number of target students in the district to the total number of the entire target student population in the territory. With the school information provided by the Education and Manpower Bureau of Hong Kong, schools within region were randomly selected without replacement with probability proportional to school size. A total of 35 schools were contacted and 17 schools participated in the survey. Parental consent was obtained.
Data analysis
All completed questionnaires were checked for invalid responses and inconsistency by the SPSS 11.5. Binary logistic regression analysis was employed to explore the health risk behaviours and demographic factors (gender and upper/ lower secondary) associated with the suicidal ideations and suicidal attempts. Stepwise elimination was employed. The odds ratio of the significant factors was reported. Likelihood ratio statistic was utilized for necessary removal, which improved model parsimony and power. Stratified analysis was also conducted splitting the sample to lower secondary (Secondary 1-3) and upper secondary (Secondary 4-6) because previous study has shown significant difference among risk factors and emotional components between upper and lower secondary students . Statistical significance is set at level of 0.05.
RESULTS
The school response rate was 48.6% and the student response rate was 92.3%. Three thousand three hundred and eighty-three valid observations were analyzed (3498 questionnaires returned).
Prevalence of suicidal ideation, suicidal attempt and youth risk behaviours, and the association The prevalence rates of suicidal ideation and attempt among the students in this study were higher among female, and higher among the upper secondary boys and lower secondary girls (Table 1 ). The distribution of risk behaviours by gender and level of education is summarized in Table 1 . Full descriptive report with details on the prevalence of suicide behaviours and other factors and comparison by age, gender and parents' education would be referred to another report by Lee et al. (Lee et al., 2005) . Higher proportions of secondary students with those selected risk behaviours including feeling hopeless had suicidal ideation and behaviours and most of the associations were found to be statistical significant by univariate analysis (Table 2) .
Multiple logistic regressions Suicidal ideation
Among the significant variables to suicidal ideation, 'felt sad/ hopeless' (OR ¼ 4.9; CI, 3.3, 7.2; p , .001) ranked highest (higher among S4-S6), followed by 'gender (female)' (higher among S1 -S3) (Table 3) . Heavy smoking and early sexual experience emerged as significant predictor for upper but not lower secondary students while episodic heavy drinking and involved in physical flight emerged as significant predictor for lower but not upper secondary students (Table 3) .
Suicide attempt
The significant variable 'suicidal ideation' ranked highest (OR 7.36 and 8.36 for lower and upper secondary, respectively) followed by 'gender ( female)' (OR 6.04 and 4.46 for lower and upper secondary, respectively) ( Table 4) . The odds ratio for variable 'feeling sad/hopeless' was found to be lower (OR ,3) after 'suicidal ideation' was included as dependent variable (Table 4) . Students who reported binge drinking and drug use were about three times more likely to attempt suicide. Lower secondary students with 'early sexual experience' were more likely to attempt suicide. Heavy smoking was found to be significant predictor for upper but not lower secondary students. Drug misuse rather than involvement in physical fight emerged as significant predictor for lower secondary students.
DISCUSSION
With a large and territory-wide representative sampling of mainstream school students, this study provided an important piece of information on Hong Kong adolescent suicide behaviours in relation to youth risk behaviours. The data have shown that the risk factors for suicide ideation and attempts showed more similarity than differences: 'felt sad/hopeless', 'gender (female)', 'episodic heavy alcohol drinking' and 'early sexual intercourse'. Nevertheless, two factors 'involved in physical fight in the past 12 months' and 'drug misuse' were more specifically related to suicide ideation and suicide attempt, respectively. The univariate analysis has shown higher likelihood of secondary students with certain risk behaviours to consider and attempt suicide. Multivariate analysis identifies the independent predictors.
The association between violence and a range of suicidal behaviours is robust (Garrison et al., 1993) . Suicidal behaviour and aggression are manifestations of poor impulse control (Cairns et al., 1988) . Studies have shown association of suicidal attempts with history of violence both as victim and perpetrator (Potthoff et al., 1998; Borowsky et al., 2001) . Hostility was also found as important predictor for suicide ideation in a recent Korean study (Park et al., 2006) . Disruptive behaviour such as physical fighting would exert their detrimental effect by impairing academic, social and family function, and would serve as a maker for other psychiatric problems . Younger children are more likely to act on impulse, more hostile, being bullied or as perpetrator and lack of skills in establishing social relationships so Suicidality among Chinese secondary students 159 
8 (0.9%) 7 (3.5%) 7 (1%) 5 (7.2%) 9 (1.1%) 8 (3.5%) 6 (0.9%) 3 (7.7%) 11 (1.3%) 5 (11.1%) 9 (1.1%) involvement in physical fight emerged as significant predictor for suicidal ideation among lower secondary. Once the variable 'suicidal ideation' was included, 'involvement in physical fight' was no longer found to be significant predictor for suicidal attempt. This disruptive behaviour would be early marker for emotional problems manifested by feeling sad or hopeless or suicidal ideation. Provision of a safe environment for learning is an important part of school health promotion and schools also need to teach students the skills to remain safe and prevent violent behaviours (Shaughnessy et al., 2004) . Some previous studies found that substance abuse differentiated suicide attempters from ideators (Gould et al., 1998; Yip et al., 2004) . For suicidal attempts, it was only found to be significant among lower secondary students. For higher secondary students, the problem of 'drug misuse' would have induced other emotional problems so it might not show up as independent significant factor.
Our results suggest the association of 'episodic heavy alcohol drinking' with suicidal ideation and attempts consistent with the studies in the West (McClure, 2001) . Alcohol misuse would be the mechanism involved in the recent increase in male suicide (Fombonne, 1998) while another autopsy study confirmed that young people committing suicide were more likely to have misused alcohol or drugs (Appleby et al., 1999) . It would attribute to the lack of impulse control and sensation seeking which also played a part in suicidal behaviour (Wichstrom, 2000) . This would explain why 'episodic heavy alcohol drinking' was still found to be independent factor associated with suicidal attempts even after 'suicidal ideation' was added as independent variable (Table 4) . Binge drinking adolescents are at higher risk of committing suicide, which lays important implications for prevention. School health curriculum should address the harmful effect of alcohol and how to avoid heavy drinking.
Upper secondary students reporting heavy smoking was twice more likely to attempt suicide. Relationship between smoking and depression has been shown in other studies in male (Hurford et al., 2003; Weiss et al., 2005) and it would be related higher level of stress for students in upper secondary. Suicidality among Chinese secondary students 161
Sexual activity, pregnancy and abortion are believed to be highly relevant to adolescent suicidality (Yip, 1997) . Studies have shown associations of suicide attempts with sexual activities (Woods et al., 1997; Shaughnessy et al., 2004) . Early sexual experience might pose additional stress upon the adolescents when it comes along with the issue of pregnancy and abortion. Therefore, when the sample was stratified into upper and lower secondary, upper secondary students with 'early sexual experience' were more likely to have 'suicidal ideation' as lower secondary students might not think deeply about the complex issues related to sexual activity.
Adolescents experienced early sexual relationships were more likely to come from resource-poor communities with inadequate family and peer support (Stemmler et al., 1991) . Early sexual practice might not be entirely voluntarily. The subsequent psychological response was found to be a significant risk variable for attempted and completed suicide (Birere and Jaidi, 1989) . A Hong Kong study also reported that the sexually experienced group reported worse physical and psychological health as well as health perception (Wong et al., 2004) . Abused by an intimate partner has been shown to be associated with higher levels of risk behaviours in both sexes and incident abuse is associated with increased depression in both sexes and increased suicidal behaviours among females (Roberts et al., 2003) .
Future suicidal attempts were also predicted by perceived early pubertal development (stronger among girls) (Wichstrom, 2000) . 'Early sexual experience' in lower secondary was found about three times more likely to attempt suicide attempt as this group might perceive early pubertal development and engaged in sexual activity. The association found between early sexual experience and suicidality has highlighted the importance of sex education at school particularly for those students in lower grades.
Consistent with other recent studies, this study also finds that female adolescents are more likely to have 'suicidal thoughts' and 'suicidal attempts' particularly at much higher risk (four to six times more likely) for attempted suicide (Graber et al., 1997; Lars, 2000; Kelly et al., 2001) . Study in China has shown that young females (aged 16 -18) were more likely to report suicide attempts (Liu et al., 2005) . Pubertal timing, which has been shown to affect girls and boys differently, was suggested to account for the gender difference in adolescent suicide attempts (Lars, 2000) . The earlymaturing girls and late-maturing boys usually suffer from more psychological problems and disorders than the on-time adolescents (Graber et al., 1997) and the early-developed girls have been found to have more frequent suicide attempts (Graber et al., 1997) . Females are more likely to consider suicide than males under some stressful conditions (Stewart et al., 1999) . Girls are also more likely to be passive and ruminative in the face of frustration and distress (Nolen-Hoeksma, 1994) and show inwardly directed symptomatology in the face of stress, whereas male adolescents are more prone to acting out behaviourally (Ostrov et al., 1989) . This would explain why the lower secondary girls were about four and six times more likely to consider and attempt suicide, respectively, when compared with upper secondary girls two and four times more likely. The gender difference has strong implication on suicidal prevention and mental health promotion for female students even in a liberalized society like Hong Kong, Hopelessness and depression has been reported to be associated with adolescent suicidal behaviours (Lewinsohn et al., 1996; McLaughlin, et al., 1996; Yip, 1997; Kelly et al., 2001) . Despite the obvious link between depression and suicidal behaviour, it should be noticed that only a minority of those with depressive symptoms would really attempt suicide (Beck et al., 1985) and not all youngsters exhibiting suicidal behaviours were depressed (Lewinsohn et al., 1996) . Hopelessness, a specific domain that closely related to depression, should deserve more attention. The unique prediction of hopelessness on suicidal ideation was confirmed among the adolescents in Hong Kong . Our study has shown the association of hopelessness ('felt sad / hopeless') with both suicidal ideation and attempt. Hopelessness has been reported as an important independent predictive variable over and above depression (Beck et al., 1985; McLaughlin et al., 1996; Stewart et al., 2005) . The feeling of hopelessness would be the essential trace for early intervention while the risk of suicide attempts is still low. The simple question (e.g. 'Have you felt sad/ hopeless more than 2 week in the past 12 months?' used in this study) would allow efficient and effective screening for high risk group of suicidal behaviours instead of more sophisticated clinical diagnosis of depression. This would assist frontline youth workers to offer earlier preventive intervention and treatment.
Our findings were consistent with other studies (Wichstrom, 2000) which found that suicidal thought was predictive to future suicidal attempts. Identification of predicting factors for suicidal ideation would offer early detection. One also needs to focus on other significant predictors for suicidal attempt after taking into account of suicidal ideas as predictor. Educators and schools social workers should develop a healthy school environment ( physical and social) so students would feel strongly connected to minimize feeling of sad and hopeless when they encounter adverse conditions, and also nurtured in healthy living environment. Improvement of school social environment would build protective factors as well as minimization of risk factors.
LIMITATION
The risk factors included in our model are limited. Wider coverage of other factors, for example, personality factor, family history of suicide, peer affiliations and school success would be incorporated in future. Our results might not be representative to the school dropouts and absentees who are believed with higher risk of suicidality. This study is limited by its cross-sectional nature. Causal inference and conclusions regarding temporal relations among the variables under investigation are not possible. The low prevalence of aerobic physical exercise participation might account for the failure in detecting the protective effect of sports participation against suicide ideation and attempts among adolescents that appeared in past studies (e.g. Brown and Blanton, 2002) . Similar argument might also exist for healthy diet.
CONCLUSION
The present study examined the factors associated with suicidal ideation and behaviour of adolescents in Hong Kong, supplementing the limited empirical suicide studies in Chinese population. The findings also alert the difference in risk factors for upper and lower secondary students and the difference with 'suicidal ideation' as dependent variable. Female gender still remains as significant predictor in an open society like Hong Kong.
Suicide prevention messages should be incorporated into prevention programmes addressing gender difference, alcohol and drug misuse, emotional problems, sex education. The significance of 'feeling sad and hopeless' and 'drug misuse' associated with suicidal ideation would facilitate planning for early prevention and school health promotion programmes. Successful suicide prevention efforts would target a broader array of youth risk behaviours, so periodic surveillance of youth risk behaviours is very much needed.
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